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INTRODUCTION 


The  data  reported  herein  is  a  portion  of  a  paper  presented  at  the 
Annual  Meeting  of  the  American  Association  of  Petroleum  Geologists  In 
Houston^  Texas  on  March  25,  1963.  The  paper  was  entitled:  The  Structure 
of  Portions  of  the  Northern  Continental  Shelf,  Gulf  of  Mexico,  as  De* 
termlned  by  Seismic  Refraction  Measurements* 

Due  to  numerous  requests  from  professional  geologists  and  geo* 
physicists  actively  working  In  the  Gulf  Coast  area  for  copies  of  the 
above  paper  and  Its  Illustrations^  It  was  decided  that,  although  the  data 
presented  was  In  essence  a  mere  progress  report,  this  technical  report 
would  facilitate  the  widest  possible  distribution  at  the  earliest  date. 

The  original  paper  as  given  at  the  Houston  meetings  was  of  two  parts, 
one  concerning  the  structure  off  the  Texas  coast,  and  the  other  that  off 
the  coast  of  the  Florida  Panhandle.  The  former  Is  adequately  covered  In 
a  recent  publication:  Antoine  and  Ewing  (1963).  This  report  represents 
that  data  presented  concerning  the  Florida  area.  The  results  are  sum¬ 
marized  In  Table  1.  The  reader  Is  reminded  of  the  preliminary  nature  of 
this  material.  Subsequent  work  will  prove  or  disprove  much  of  the  dis¬ 
cussion. 

The  writers  wish  to  acknowledge  the  aid  of  the  Florida  Geological 
Survey,  especially  Hr.  Clarence  Babcock,  In  obtaining  Information  regard¬ 
ing  the  control  wells  on  the  mainland. 


METHODS 


The  standard  seismic  refraction  methods  that  were  used  are  described 
In  detail  by  Officer  et  al.  (1959).  The  majority  of  the  charges  used  on 
these  profiles  were  shot  on  a  one-minute  schedule  with  the  shooting  ship 
proceeding  at  1/2  speed,  approximately  4  knots.  This  resulted  In  a  shot 
point  every  600-700  feet  out  to  an  approximate  distance  of  six  miles  from 
the  receiving  ship.  After  six  miles,  larger  charges  were  used  and  the 
distance  between  shots  was  Increased. 


STRUCTURE  OF  THE  CONTINENTAL  SHELF 


Figure  1  shows  the  location  of  the  reversed  profiles  obtained  by 
Texas  A.  and  M.  personnel  to  date  In  the  northeast  Gulf  of  Mexico*  The 
Continental  Shelf,  Immediately  south  and  east  of  Panama  City,  Florida, 

Is  the  zone  of  heaviest  coverage. 

Correlative  Interpretation  between  numerous  wells  drilled  In  close 
proximity  to  the  shoreline  and  the  postulated  depths  to  the  bottom  and 
top  of  the  Cretaceous  Is  shown  In  Figures  2  and  3.  The  Upper  Cretaceous 
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Interface  is  correlated  with  the  10,800  ft/sec  layer  (value  is  an  average 
figure).  This  interpretation  appears  essentially  valid,  as  close  agree¬ 
ment  exists  with  many  mainland  well-control  points.  The  best  correla¬ 
tions  are  with  the  Hawkins -Coffee  Well  (south  of  Choctawhatchee  Bay),  and 
the  Hagnolia  State  Bank  Well  #4,  near  Panama  City,  Florida. 

The  relationship  between  the  16,400  ft/sec  layer  (average)  and  the 
pre -Cretaceous  surface  is  not  too  well  established  and  needs  further 
clarification.  Only  one  well  drilled  in  the  nearshore  area  penetrated 
the  entire  Cretaceous  on  St.  Georges  Island,  and  it  was  necessary  to  extra¬ 
polate  the  dip  of  this  interface  from  further  inland  where  a  number  of 
wells  have  penetrated  the  entire  Cretaceous  section. 

Figure  2  illustrates  the  structure  on  top  of  the  average  16,400 
ft/sec  layer.  As  stated  above,  it  is  thought  to  approximate  the  pre- 
Cretaceous  surface.  Certainly,  the  illustration  is,  at  best,  a  first 
approximation.  Two  outstanding  features  are  noticeable:  (1)  the  trough 
south  of  the  coastline  and  (2)  the  rise  of  the  corresponding  interface 
to  the  east  and  to  the  south  of  the  trough.  The  trough  is  depicted  as 
paralleling  the  coast,  roughly  40-50  miles  offshore,  and  in  its  deepest 
portion  contains  in  excess  of  15,000  feet  of  sedimentary  fill.  The  axis 
of  this  trough  is  roughly  aligned  to  that  of  the  Gulf  Coast  Geo83mcline 
more  accurately  defined  in  the  Texas  and  Louisiana  area. 

There  exists  a  gross  similarity  between  this  trough  and  the  Gulf 
Coast  Geosync line  south  of  Texas  (Antoine  and  Ewing,  1963)  as  in  both 
cases  well-defined  rock  units  rise  structurally  toward  the  south.  In 
the  case  of  the  Florida  area,  however,  very  little  is  known  about  the 
extent  of  this  feature,  except  that  Profile  3  (Fig.  1)  indicates  that  it 
is  rather  broad. 

It  is  of  interest  to  note  that  the  16,400  ft/sec  layer  is  found  at 
a  depth  of  19,500  feet  south  of  Mobile  Bay.  As  this  point  is  approxi¬ 
mately  aligned  with  the  axis  of  the  trough-like  feature,  it  would  seem 
to  indicate  a  thickening  of  sediments  to  the  west;  certainly  becoming 
more  analogous  to  the  areas  off  the  Texas  and  Louisiana  coasts. 

Figure  3  illustrates  the  structure  on  top  of  the  10,800  ft/sec 
interface,  which  is  interpreted  as  approximating  the  top  of  the  Upper 
Cretaceous.  The  well-control  onshore  was  excellent  for  this  horizon, 
and  very  little  interpolation  was  necessary.  As  will  be  noted,  the 
trough-like  feature  so  well  illustrated  in  Figure  2  loses  much  of  its 
definition,  exhibiting  a  poorly  defined  axis.  However,  the  basic  trend 
is  still  in  the  same  approximate  direction.  Also,  the  same  regional 
thickening  of  the  sediments  to  the  west  can  be  noted. 

The  rising  of  the  beds  to  the  east  is  somewhat  more  noticeable  in 
the  Upper  Cretaceous  than  in  the  Lower.  However,  it  still  remains  some¬ 
what  problematical  as  its  off-shore  configuration  is  primarily  based  on 
one  seismic  determination  and  relationships  to  other  points  in  the  vicinity. 
There  is  also  some  suggestion  of  a  separate  embayment  to  the  northeast. 
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possibly  related  to  the  Southwest  Georgia  Embayment^  which  will  be  dis* 
cussed  below. 

Figure  4  is  a  cross-section  drawn  from  Choctawhatchee  Bay  due 
south  to  beyond  the  shelf -slope  break.  One  will  note  that  although  the 
trough  is  well  defined  in  the  16^400  ft/sec  layer^  it  is  not  discernible 
in  the  10^800  ft/sec  layer  or  in  the  overlying  layers. 


ONSHORE  FEATURES 


Due  to  the  preliminary  nature  of  this  work^  correlations  with 
known  regional  structures  were  attempted^  rather  than  explanations  of 
localized  features*  Principal  among  these  regional  features  are  the  fol¬ 
lowing  components: 


A.  Ocala  Uplift 

B.  Narianna -Decatur  Uplift  (Chattahoochee  Arch) 

C.  Southwest  Georgia  Basin 

D.  Suwannee  Strait 


The  locations  of  these  and  other  features  are  presented  In  Figure  5. 

Ocala  Uplift.  The  Oca]a  Uplift  has  variously  been  termed  the 
Central  Georgia  Uplift^  the  Peninsular  Arch^  and  the  Ocala  Arch.  Murray 
(1961)  believes  these  to  be  only  time -and -space  variations  of  the  overall 
positiveness  of  the  entire  Florida  Peninsula.  However,  Vernon  (1951)  is 
of  the  opinion  that  the  Peninsular  Arch  represents  the  Late  Paleozoic  and 
Mesozoic  structural  high,  while  the  Ocala  Uplift  was  the  locus  of  upwarp- 
ing  in  the  Tertiary. 

MariannaOecatur  Uplift  (Chattahoochee  Arch).  This  is  a  gentle 
structural  upwarping,  which  has  its  maximum  area  of  expression  in  the  tri¬ 
state  contact  (Ala. -Fla. -Ga. )  and  which  has  an  axis  roughly  paralleling 
the  Chattahoochee  River  (Murray,  1961).  The  extent  of  the  influence  of 
this  structure  on  the  adjacent  coastal  and  off-shore  areas  is  unknown. 
However,  according  to  most  workers  it  forms  the  western  and  northwestern 
limits  of  the  Southwest  Georgia  Basin. 

Southwest  Georgia  Basin.  Murray  (1961,  p.  103)  locates  this  feature 
by  the  change  in  strike  of  strata  of  the  Gulf  Coastal  Plain  from  about 
east-west  to  approximately  north-south  in  southwestern  Georgia  and  northern 
Florida.  The  axis  of  the  embayment  is  generally  northeast -southwest .  The 
sedimentary  fill  in  the  basin  itself  is  chiefly  late  Mesozoic. 

Suwannee  Strait.  The  Suwannee  Strait  is  an  elongate  feature  located 
between  the  Ocala  Uplift  and  the  Southwest  Georgia  Basin.  The  feature 
was  noted  by  the  absence  of  the  Late  Cretaceous  (Navarro  and  Taylor)  beds 
which  are  present  on  either  side  of  the  "strait.”  Baum  (1953)  and  Jordan 
(1954)  have  suggested  that  it  represents  an  erosional  feature.  Hull 
(1962)  presents  an  opposite  view,  arguing  for  an  area  of  non-deposition, 


FIGURE  5 
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similar  to  the  Tongue  of  the  Ocean  in  the  Bahamas  today.  Hull  states 
that  this  area  of  non-deposition  separated  two  distinct  sedimentary 
environments:  terrlginous  to  the  west  and  carbonate  banks  to  the  east 
and  south.  Regardless  of  mode  of  origin,  all  workers  seemingly  agree 
that  the  maximum  facies  change  occurs  in  this  approximate  area. 


POSSIBLE  CORRELATIONS 


The  writers  hesitate  to  make  any  positive  statements  concerning 
correlation  at  the  present  time.  Further  work  is  urgently  needed,  and 
by  the  time  this  report  is  distributed,  will  be  underway.  However, 
certain  cautious  speculations  relative  to  gross  regional  interpreta¬ 
tions  are  offered  in  Figures  6,  7,  and  8. 

Hodif icatlons  after  Toulmin  (1955)  are  presented  in  Figures  6  and 
7.  Figure  6  shows  the  relatively  high  area  south  of  the  Florida  Pan¬ 
handle  as  a  simple  extension  of  the  Ocala  Uplift.  If  such  an  Inference 
is  correct,  then  it  renders  to  the  Uplift  a  gross  asymmetrical  configura¬ 
tion  with  a  long  and  relatively  flat  western  flank. 

Figure  7  presents  an  opposing  view,  with  the  high  area  shown  as  a 
local  feature,  although  possibly  genetically  related  to  the  Ocala  Uplift. 
Puri  and  Banks  (1959)  wrote  of  the  strong  development  of  the  Ocala  along 
the  western  shore  of  the  Peninsula,  and  stated  that  it  passed  westwardly 
into  a  series  of  unnamed  noses  and  basins  culminating  with  the  Chatta¬ 
hoochee  Arch.  With  this  in  mind,  it  may  be  suggested  that  this  high  is 
related  to  the  Ocala  but  is  separated  from  the  major  structure  by  a  number 
of  highs  and  lows.  Obviously,  the  answer  lies  in  the  intervening  area. 

Figure  8  is  a  modification  after  Jordan  (1954)  depicting  the  re¬ 
lationship  of  the  16,400  ft/sec  layer  as  previously,  discussed  to  the 
regional  structural  aspect  of  the  Florida  Peninsula.  The  trough-like 
feature  is  clearly  deliniated,  as  is  the  high  area  south  of  the  trough. 

As  mentioned  above,  although  less  developed  and  most  certainly  lacking 
in  present  control,  this  feature  is  strikingly  similar  to  that  shown  be¬ 
tween  the  Gulf  Coast  Geosyncline  and  the  Sigsbee  Scarp  south  of  Texas 
(Antoine  and  Ewing,  1963).  Further  knowledge  of  the  exact  extent  of  this 
rise  would  be  of  great  value  to  the  interpretative  history  of  the  Gulf  of 
Mexico  Basin. 


FUTURE  WORK 


The  work  to  date  has  indicated  that  there  are  three  separate,  but 
interrelated  structural  features  worthy  of  further  investigation  in  this 
area: 


1)  The  relationship  of  the  trough  to  the  Gulf  Coast  Geosyncline. 


CONTOURS  ON 
TOP  OF  CRETACEOUS 
CJ.-SOO  FT. 


MODIFIED  AFTER  TOULMIN  (1955) 
BULL.  AM.  ASSOC.  PETROLEUM 
GEOGOLIST  VOL.  39  PG.  208 


FIGURE  6 


CONTOURS  ON 
TOP  OF  CRETACEOUS 
C.L-500  FT 


MODIFIED  AFTER  TOULMIN  (1955) 
BULL.  AM.  ASSOC.  PETROLEUM 
6E060LIST  VOL.  59  PG.  208 


FIGURE  7 


16 


2)  The  nature  of  the  Intervening  area  between  the  trough  and  the 
Ocala  Uplift. 

3)  The  extent  of  the  rise  southward  of  the  trough. 

For  logistical  reasons^  the  first  of  these  to  be  studied  will  be 
the  area  between  the  trough  and  the  Ocala  Uplift.  Other  areas  to  be 
studied  by  future  surveys  are  shown  on  Figure  9. 


IGURE 


18 


REFERENCES 


Antoine^  J.  and  J.  Ewings  Seismic  refraction  measurements  on  the 

margins  of  the  Gulf  of  Mexico,  J.  Geophys.  Res.,  68(7),  1975- 
1996,  1963. 

Baum,  R.  B.,  Oil  and  gas  exploration  in  Alabama,  Georgia,  and  Florida, 
Geophysics,  18(2),  340-359,  1953. 

Hull,  J.  P.  D.,  Cretaceous  Suwannee  Strait,  Georgia  and  Florida,  Bull. 

Am.  Assoc.  Petrol.  Geologists,  46(1),  118-122,  1962. 

Jordan,  L. ,  A  critical  appraisal  of  oil  possibilities  in  Florida, 

Oil  Gas  J.,  53(28),  370-372,  1954. 

Murray,  G.  E.,  Geology  of  the  Atlantic  and  Gulf  coastal  province  of 
North  America.  Harper  and  Bros.,  New  York,  1961. 

Officer,  C.  B.,  J.  I.  Ewing,  J.  F.  Hennion,  D.  G.  Harkrider,  and  D.  E. 

Miller,  Geophysical  investigations  in  the  eastern  Caribbean,  in 
Physics  and  Chemistry  of  the  Earth,  edited  by  C.  H.  Ahrens,  pp.  17- 
109,  Pergamon  Press,  New  York,  1959. 

Puri,  H.  S.  and  J.  E.  Banks,  Structural  features  of  the  Sunniland  Oil 

Field,  Collier  County,  Florida,  Trans.  Gulf  Coast  Assoc.  Geol.  Soc., 

9,  121-130,  1959. 

Toulman,  L.  D.,  Cenozoic  geology  of  southeastern  Alabama,  Florida,  and 
Georgia,  Bull.  Am.  Assoc.  Petrol.  Geologists,  39,  207-235,  1955. 

Vernon,  R.  0.,  Geology  of  Citrus  and  Levy  Counties,  Bull.  Florida  State  Geol. 
Survey.  33,  1951. 


DEPARTMEWT  OF  DEFENSE 

1  Director  of  Defense  Research 
&  Engineering 

Attn:  Coordinating  Committee 
on  Science 
Pentagon 

Washington  25,  D.  C. 


UNCUSSIFIED  TECHNICAL  REPORTS  DISTRIBUTION  LIST 
for  OCEANOGRAPHIC  CONTRACTORS 
of  the  GEOPHTSIC8  BRANCH 
of  the  OFFICE  OF  NAVAL  RESEARCH 
(Revised  January  1963) 


1  Commanding  Officer 

Office  of  Naval  Research  Branch 
1030  East  Green  Street 
Pasadena  1,  California 

10  Commanding  Officer 

Office  of  Naval  Research  Branch 
Navy  #100,  Fleet  Post  Office 
New  York,  New  York 


Naval  Research 


1  Oceanographer 


Navy 

2  Office  of 

Geophysics  Branch  (Code  416) 

Washington  25,  D.  C. 

Office  of  Naval  Research 
Washington  25,  D.  C. 

1  Attn:  Biology  Branch  (Code  446)  1 

1  Attn:  Surface  Branch  (Code  463) 

1  Attn:  Undersea  Warfare  (Code  466) 

1  Attn:  Special  Projects  (Code  418) 

1  Commanding  Officer  1 

Office  of  Naval  Research  Branch 
495  Summer  Street 
Boston  10,  Massachusetts 

1  Commanding  Officer 

Officer  of  Naval  Research  1 

207  West  24th  Street 
New  York  11,  New  York 

1  Commanding  Officer 

Office  of  Naval  Research  Branch  6 

The  John  Crerar  Library  Building 
86  East  Randolph  Street 
Chicago  1,  Illinois 

1  Commanding  Officer 

Office  of  Naval  Research  Branch 

1000  Geary  Street 

San  Francisco  9,  California 


Office  of  Naval  Research 
Navy  #100,  Box  39 
Fleet  Post  Office 
New  York,  New  York 

Contract  Administrator  Southeastern  Area 
Office  of  Naval  Research 
2110  Street,  N.W. 

Washington  7,  D.  C. 

ONR  Special  Representative 
c/o  Hudson  Laboratories 
Columbia  University 
145  Palisade  Street 
Dobbs  Ferry,  New  York 

Hr.  Francis  M.  Lucas 
Office  of  Naval  Research  Resident  Rep. 
University  of  Texas,  P.  0.  Box  7786 
Austin  12,  Texas 

Director 

Naval  Research  Laboratory 
Attn:  Code  5500 
Washington  23,  D.  C. 

(Note:  3  copies  are  forwarded  by  the 
above  addressee  to  the  British  Joint 
Services  Staff  for  further  distri¬ 
bution  In  England  and  Canada. ) 


1 


2 


1  Oceanographer  1 

U.  S.  Naval  Oceanographic  Office 
Washington  25,  D.  C. 

Attn:  Library  (Code  1640)  1 

1 

1  U.  S.  Naval  Branch 

Oceanographic  Office  1 

Navy  3923,  Box  77 

F.P.O. 

San  Francisco,  California 

1 

Chief,  Bureau  of  Naval  Weapons 
Department  of  the  Navy 
Washington  25,  D.  C. 

1  Attn:  FASS 
1  Attn:  RU-222 

1  Office  of  the  U.  S.  Naval  1 

Weather  Service 

U.  S  Naval  Station  1 

Washington  25,  D.  C 

1  Chief,  Bureau  of  Yards  A  Docks 

Office  of  Research 

Department  of  the  Navy  1 

Washington  25,  D.  C 
Attn:  Code  70 

1  Commanding  Officer  &  Director  1 

U.  S.  Navy  Electronics  Laboratory 
San  Diego  52,  California 
1  Attn:  Code  2201 
1  Attn:  Code  2420 

1 

1  Commanding  Officer  &  Director 

U.  S.  Naval  Civil  Engineering 
Laboratory 

Port  Hueneme,  California  2 

Attn:  Code  L54 

1  Code  3145 

Box  7 

Pt.  Mugu  Missile  Range  1 

Pt.  Mugu,  California 

1  Commander,  Naval  Ordnance  Laboratory 

White  Oak,  Silver  Spring,  Maryland  1 
Attn:  E.  Liberman,  Librarian 


Commanding  Officer 
Naval  Ordnance  Test  Station 
China  Lake,  California 
Attn:  Code  753 
Attn:  Code  508 


Commanding  Officer 

Naval  Radiological  Defense  Laboratory 
San  Francisco,  California 

Commanding  Officer 

U.  S.  Navy  Underwater  Ordnance  Station 
Newport,  Rhode  Island 

Chief,  Bureau  of  Ships 
Department  of  the  Navy 
Washington  25,  D.  C. 

Attn:  Code  373 

Officer  In  Charge 

U.  S.  Navy  Weather  Research  Facility 
Naval  Air  Station,  Bldg.  R-48 
Norfolk,  Virginia 

U.  S  Fleet  Weather  Facility 
U.  S.  Naval  Air  Station 
San  Diego  35,  California 

Commanding  Officer 
U  S.  Navy  Air  Development  Center 
Johnsvi lie ,  Penney Ivan la 
Attn;  NADC  Library 

Superintendent 
U.  S.  Naval  Academy 
Annapolis,  Maryland 

Department  of  Meteorology  A 
Oceanography 

U.  S.  Naval  Postgraduate  School 
Monterey,  California 

Commanding  Officer 

U.  S.  Naval  Underwater  Sound  Laboratory 
New  London,  Connecticut 

Commanding  Officer 

U«  S  Navy  Mine  Defense  Laboratory 

Panama  City,  Florida 


3 


Air  Force 


1  Hdqtrs.^  Air  Weather  Service  1 

(AWSS/TIPD) 

U.  S.  Air  Force 

Scott  Air  Force  Base^  Illinois 

1 

1  ARCRL  (CRZF) 

L.  G.  Hanscom  Field 
Bedford^  Hassachusetts 

1 

Army 

1  Army  Research  Office 

Office  of  the  Chief  of  R£dD 

Department  of  the  Army 

Washington  25,  D.  C  1 

1  U.  S.  Army  Beach  Erosion  Board 
5201  Little  Falls  Road,  N.W. 

Washington  16,  D.  C  1 

1  Army  Research  Office 
Washington  25 ^  D.  C. 

Attn:  Environmental  Sciences  Div.  1 


OTHER  U,  S,  GOVERNMENT  AGENCIES 

1  Office  of  Technical  Services 

Department  of  Commerce  1 

Washington  25,  D.  C. 

10  Armed  Services  Technical 
Information  Agency 
Arlington  Hall  Station 
Arlington  12,  Virginia 

2  National  Research  Council 

2101  Constitution  Avenue 
Washington  25,  D.  C.  1 

Attn:  Committee  on  Undersea  Warfare 
Attn:  Committee  on  Oceanography  1 

1  Laboratory  Director 
Biological  Laboratory 
Bureau  of  Commercial  Fisheries 
F.  0.  Box  6121,  Ft.  Lome  Street 
San  Diego,  California 


Commandant  (OFU) 

U.  S.  Coast  Guard 
Washington  25,  D.  C 

Commanding  Officer 
U»  S.  Coast  Guard  Oceanographic  Unit 
c/o  Woods  Hole  Oceanographic  Institution 
Woods  Hole,  Massachusetts 

Director 

Coast  &  Geodetic  Survey 
U.  S.  Department  of  Commerce 
Washington  25,  D.  C. 

Attn:  Office  of  Oceanography 

Mr.  James  Trumbull 
U.  S.  Geological  Survey 
Washington  25,  D.  C. 

Director  of  Meteorological  Research 
U.  S.  Weather  Bureau 
Washington  25,  D.  C. 

Director 

U.  S.  Army  Engineers  Waterways 
Experiment  Station 
Vicksburg,  Mississippi 
Attn:  Research  Center  Library 

Laboratory  Director 

Bureau  of  Commercial  Fisheries 

Biological  Laboratory 

450-B  Jordan  Hall 

Stanford,  California 

Bureau  of  Commercial  Fisheries 
U.  S.  Fish  &  Wildlife  Service 
Post  Office  Box  3830 
Honolulu  12,  Hawaii 
Attn:  Librarian 

Laboratory  Director 
Biological  Laboratory 
Bureau  of  Commercial  Fisheries 
F.  0.  Box  3098,  Fort  Crockett 
Galveston,  Texas 
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1  Laboratory  Director 

Biological  Laboratory,  Auke  Bay 
Bureau  of  Commercial  Fisheries 
P.  0.  Box  1155 
Juneau^  Alaska 

1  Laboratory  Director 
Biological  Laboratory 
Bureau  of  Conmercial  Fisheries 
P.  0.  Box  6 

Woods  Holcj  Massachusetts 


1  Laboratory  Director 
Biological  Laboratory 
Bureau  of  Commercial  Fisheries 
P.  0.  Box  280 
Brunswick,  Georgia 

1  Laboratory  Director 
Biological  Laboratory 
Bureau  of  Commercial  Fisheries 
P.  0.  Box  271 
La  Jolla,  California 

1  Bureau  of  Sport  Fisheries  6c  Wildlife 
U.  S.  Fish  6i  Wildlife  Service 
Sandy  Hook  Narine  Laboratory 
P.  0.  Box  428 
Highlands,  New  Jersey 
Attn:  Librarian 

1  Director 

National  Oceanographic  Data  Center 
Washington  2 5,  D.  C. 

2  Defence  Research  Member 
Canadian  Joint  Staff 

2450  Massachusetts  Avenue,  N.W. 
Washington  8,  D.  C. 

2  Library,  U.  S.  Weather  Bureau 
Washington  25,  D.  C. 

1  Director,  Biological  Laboratory 
Bureau  of  Commercial  Fisheries 
Navy  Yard  Annex 
Building  74 
Washington  25,  D.  C. 


2  Director,  Bureau  of  Commercial 
Fisheries 

U.  S.  Fish  6c  Wildlife  Service 
Department  of  Interior 
Washington  25,  D.  C- 

1  Dr.  Orlo  E.  Childs 

U.  S.  Geological  Survey 
345  Middlefield  Road 
Menlo  Park,  California 

1  Dr.  John  S.  Schlee 

U.  S.  Geological  Survey 

c/o  Woods  Hole  Oceanographic  Inst. 

Woods  Hole,  Massachusetts 


RESEARCH  lABORATORIES 

2  Director 

Woods  Hole  Oceanograph:«.c  Inst. 
Woods  Hole,  Massachusetts 

3  Project  Officer 
Laboratory  of  Oceanography 
Woods  Hole,  Massachusetts 

1  Director 

Narragansett  Marine  Laboratory 
University  of  Rhode  Island 
Kingston,  Rhode  Island 

1  Bingham  Oceanographic  Laboratories 
Yale  University 
New  Haven,  Connecticut 

1  Gulf  Coast  Research  Laboratory 
Post  Office  Box 
Ocean  Springs,  Mississippi 
Attn:  Librarian 

1  Chairman 

Department  of  Meteorology 
&  Oceanography 
New  York  University 
New  York  53,  New  York 

1  Director 

Lamont  Geological  Observatory 
Torrey  Cliff 
Palisades,  New  York 
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1  Director 

Hudson  Laboratories 
145  Palisade  Street 
Dobbs  Ferry,  New  York 

1  Great  Lakes  Research  Division 
Institute  of  Science  &  Technology 
University  of  Michigan 
Ann  Arbor,  Michigan 

1  Attn:  Dr.  John  C.  Ayers 

1  Dr.  Harold  Haskins 
Rutgers  University 
New  Brunswick,  New  Jersey 

1  Director 

Chesapeake  Bay  Institute 
Johns  Hopkins  University 
121  Maryland  Hall 
Baltimore  18,  Maryland 

1  Mail  No.  J.3009 
The  Martin  Company 
Baltimore  3,  Maryland 
Attn:  J.  D.  Pierson 

1  Mr.  Henry  D.  Simmons,  Chief 
Estuaries  Section 
Waterways  Experiment  Station 
Corps  of  Engineers 
Vicksburg,  Mississippi 

1  Oceanographic  Institute 
Florida  State  University 
Tallahassee,  Florida 

1  Director,  Marine  Laboratory 
University  of  Miami 
#1  Rickenbacker  Causeway 
Virginia  Key 
Miami  49,  Florida 


2  Head,  Department  of  Oceanography 
&  Meteorology 
Texas  A.  &  M.  College 
College  Station,  Texas 

1  Director 

Scripps  Institution  of  Oceanography 
La  Jolla,  California 

1  Allan  Hancock  Foundation 
University  Park 
Los  Angeles  7,  California 

1  Head,  Department  of  Oceanography 
Oregon  State  University 
Corvallis,  Oregon 

1  Department  of  Engineering 
University  of  California 
Berkeley,  California 

1  Director 

Artie  Research  Laboratory 
Barrow,  Alaska 

1  Dr.  C.  I  Beard 

Boeing  Scientific  Research  Laboratories 
P.  0.  Box  3981 
Seattle  24,  Washington 

1  Head,  Department  of  Oceanography 
University  of  Washington 
Seattle  5,  Washington 

1  Geophysical  Institute  of  the 
University  of  Alaska 
College,  Alaska 


1  Director 

Bermuda  Biological  Station 
for  Research 
St.  Georges,  Bermuda 

1  Department  of  Meteorology  & 
Oceanography 
University  of  Hawaii 
Honolulu  14,  Hawaii 
Attn:  Dr.  H.  M.  Johnson 


1  Nester  C.  L.  Granelli 
Department  of  Geology 
Col\imbia  University 
Palisades,  New  York 
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I  Technical  Information  Center,  CU-201  1 

Lockheed  Missile  and  Space  Division 
3251  Hanover  Street 
Palo  Alto,  California 

1  University  of  Pittsburgh  1 

Environmental  Sanitation 
Department  of  Public  Health  Practice 
Graduate  School  of  Public  Health 
Pittsburgh  13,  Pennsylvania 

1  Director 

Hawaiian  Marine  Laboratory  1 

University  of  Hawaii 
Honolulu,  Hawaii 

1  Dr.  F«  B.  Berger  1 

General  Precision  Laboratory 
Pleasantville,  New  York 

1  Mr.  J.  A.  Gast 

Wildlife  Building  1 

Humbuldt  State  College 
Areata,  California 

1  Department  of  Geodesy  &  Geophysics 
Cambridge  University 
Cambridge,  England 

1  Applied  Physics  Laboratory 

University  of  Washington 
1013  NE  Fortieth  Street 
Seattle  5,  Washington 

1  Documents  Division  -  ml 

University  of  Illinois  Library 
Urbana,  Illinois 

1  Director 

Ocean  Research  Institute 
University  of  Tokyo 
Tokyo,  Japan 

1  Marine  Biological  Association 

of  the  United  Kingdom 
The  Laboratory 
Citadel  Hill 
Plymouth,  England 


ASW  Information  Research  Unit 
Building  80,  Plant  A-1 
Lockheed -California  Company 
Burbank,  California 

New  Zealand  Oceanographic  Institute 
Department  of  Scientific  and 
Industrial  Research 
P.  0.  Box  8009 
Wellington,  New  Zealand 
Attn:  Librarian 

President 

Osservatorio  Geofisico  Sperimentale 
Trieste,  Italy 

Advanced  Research  Projects  Agency 
Attn;  Nuclear  Test  Detection  Office 
The  Pentagon 
Washington  25, vD.  C. 

Chemistry  Department 
College  of  Engineering 
University  of  Wisconsin 
Madison  6,  Wisconsin 


